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Th& v&rioos toxLos pr ooAtcsd' by CU^txi^i^ bottfliooss? are 
sxtre&sly potest ^«rote>xina* 'rypo & tomo (om of the 6 
roo&fol:s>s<i typsa) ia es&i.ly produced in ooep cBltoiro tha 
first so. be ohtat&ed in & h£#*l# oo^if iod crystalline forsu 
It 1$ a high xroloo^l&r t^oi^M ai£$plo protein (about 3&0.,O&0) 

di^soci^ts^ oralar o^tsia ooaditioM of pB ionic 
kto 3 pr^ak of oboot ISO^QOO scsOleoul&r weight 
fchf. o.curot0*;ixi propa^ea aa<3 aa^ibar posaessing 
^^fXutlT^tis^ pro^rti^^ sMatfe api^sra vory ioportsmt is 
$&aL&iii&£-a$- too ioxio | : mtios> of : tbe sx>i>eoulo * BiS toxin 
M$ th« specific physiological aetioo of o pxaoyaop- 

block oy isMMti^f in m^mex too Kkes «! aootyl- 

ckcliaa a& o>*o s^moam! juoctioa 00a prod^oio.g a f ieeoio 
paralysis of t&* msola Which reguiros aboufc tbxoo ws&ks or 
oora for rocov^ry* 

•rhe work of Soott |1) originally at t&« 84th 

latino of t-ha ^sarioaa of Qphth&Xmlmi* ifc 

Fraacisoo, C&U£qxt&»* 1$:?$ * aao reooatiy ouMiaoea in 
C^ht>^i^looy takaa aciva^t*s.$e of this property of 

tha taxia to tro*t atrabis^ao la -hm^tm by injootlng a sooil 
oosoat of -toxin uacor ca%&&&ly ooatroliod" oooaitioas 
diraotiy ,i&to the a^traocul&r sg&scig p^Ilbig tha eye oot of 
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aXioxasoat* Tho amoant of fcoae&a us<s& 1b i&mt&tikt 

th* written of tto* f&tiexs£> At the ptMAat^tb* «h« 
s*xm vm& for this ta^tmm* m mltx&ilim&A. p^p^ati^ 
of CLOS saiorooraaxss feg) of crystalllmi t*foci» tll$ «usa IP 

to be appropriate x&M&bl* is* -i^xy -r^Spwt for a^dioa! 
eoo in troatr^at of stea&&mm* in 'hm&m* although !&$ 
specific toxicity of oxyetaXXxao tropin of 3 & 10 7 mc 
IF T,D-o oar tag* or US x 10 3 ;f<a? the 0.0S k m 

eapoaXe* sXs'opssf s&jsts th&n ono i.09 f xXtretioa &&xi Xyo xv 

pkiitotiM,* this drop la relativaly constat froes om 
ratioa to aaaote close to 11$ ^» 1<D» ?«n*itift' -to the 
;^l>fxil&s. For tetfatoMi&t 0*64 sd ox a-oxe* dapoadi&e aooft the 
dose to bo |» f of etortle sialic is ix^trt>te«d ^a#tta«Iy 
iBto the eapoula to dissolve the to&ia a watar elaar 
solution io prodo-a^cL & OyX sal ox this? solxstion, m% an 
vsl^ctr^vTOor^phio :aeodXe.v is ioSsstoiS Lota too muaoXe* 
uxpaxieoco saiaad bo Scott iadieataa that about 1 aiouaa M$* 
is a a tart lag cfesa aod this Is rosea tad or iaare&sad 
to the- raspoaae of tho patxioet* llaoa recovery ate mselo 
toads to otay ia tha prcpax position aad ccarxoetad cases* 
over 2 year a aid.. bova sc.. ^ha ^xit&m txa*e of 

4 or 5 dayo foliar lag too xaaaetxoa, aad 



oar root loo, of strabisssas Ms oeao 20 
foiled- op faSo^Xoa; iojostioa Xe 6 loathe,. Tha revolts? aftar 

aM tha simplicity of the txeat^aet defiaXtoiy ss&kae it**** 
aXtornetivo? to soxa;axy for tha coxxeotXoa of etrsbis^as. 
Details of the f reaf^t ara aiveo Xo ptxMiaataona by Scott 
{2} , Oaa ooaaera xeoax'dxoo ohis proparatloa ie the prosecco 
of detoxified to&ia Xe the praseaoe of aetXve Oaa 
ijijeotion ha^evor x^oaM dapceit lose tha?* aa^ oa of detojcifleo 
to^Xxu Tfuf a^oat s<-asas to bo iaooasoa^aotieX aa^ probably 
ioooMioiaat to iiiolt aay aatiMdY paodootioa* ^t Xeaat 
eeto^if iod toMa ^ppaasre to ha^a ao ohaervablo affoot ^hoa 
iajectad IP ox W loto oico aoa iir, Scott h^a oa^ervod uo 
of facto aa ooatars^v 

Aitooogh the praaar&tie^ d^osrib^a obwe ia, for ali 
^aacti aal paxpooae^ oatxofaatory fax the traet^aat of etra- 
bl$m»* the ideol propax^tioa for this tao^tau?ot y cr far >xay 
otaax aae af tha to^ia v^aaxd ho aae ie wbioh the fali 

aoocioiay vaa .^i^taiaM. &*r!hf |>r^r^tio« end cxj iaeg tisne 
a tor a>.) s o > 

otaaiaK have aeeo aa^ortakoa to ecoossplish taa idael 
proparotiaa. ano of tha pcraoesa of this p^par ia to do- 
scribe eoaa of tb« i^oxrtaat grobXe^a r^oaxdla^ taa nataxe 
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**** $mp®£ti.%$i of tha taxis that a : ra iswo^aa ia its 
tios feat is&gieal as& ? that is tfe® sss® of fch« tajdxs 

Botminm tmiax, ilka «*n«r totals* fetot fcoa*©^ 
M©Xo«fic«a matii?ity f s^ch as sossa ajssyssss, p&ssssWs its 
astrwss toxicity §m to its smte-mtioaai streets 
st is thar«for« mtmitm ia.^HHtetuB % S®m< various' 
0imm.mM, ailmi&n to im tmmvm&t&bm, sorfeea ®tr®t«Ms§ 
a^ stss-faoe Srfiag, mka. a p?sgar&*i<>a- a«itafeis for 
ssMieaX vm it was n«c«&sary to fiaa ssaaas to px&mt»® th« 
toatoitr ana «o»«id«««tissfe8 »@ra qi^asi tos {as msrits?i Cb* 

(e? aoma *«t» on dessa rassps^a la asissals; w& |d> starlii^ 
o x tasr 




Xsa to pxtrit^j os^talxiaa toatn* aocm 

isito to;six5 and he^ggXxn;iai^ by txsati^ ^ith r ^ Mood 
cells at pH ?*3 fchare has a ax^stioa s*foout tfe 

akilit? of ^3c^talli^ to3d a is* physiological 

bec&saa af the P«Me affeota of tM ^ag^l^td^ oa 
scaxxo^ or aaorotosuxv -$h& sep&mtiOB of the nearotox^x- 

h^^lt^isia by o^Moal a**®* by others £^?> w 
p<*i«fce4 out the ssarksd lastabiXitv- of the as 
the h^^Xuttoia {»} . St is klwM t&afc 
is olssooiated ftm. tk a^rotoam in- ths b<_, 
os&Xly arsd that th& aeurot^sin oaly reaches? aite of 
motion.. whaa & aaXxstioa of the tailing tosia is ixrWt^a 
&t*s«Uy xxjto a masote both the toMfc arid ^a<?^ItxtlM-n^® 
vork of Scott (21 riot ladicated ^ ut-doe: 
-ts t:h« homf^tixiia ohon atry^t.^llxB« to^ixt 

Boint regar<.ii?xg the of tfe p^ifi^i neu»fo5sin b^ida^ 
its ixxWahllity is th^ fact; th&t it o.w^t b« P^pa^ : ^.tat- 
ocmstpt oo^oo^ition aad aotx^i%, 

x!xe stability of tlxa toaia 1». a x>£^&r«ion o*? radical 
u<se aM ita l^ag tim^ ^t^ga without losa <s£ t^xioitv U ss 

i^rtaot factor if &vm la to r^liablo. 
tals of tl$« toxia ^rs stshie fox: so^eral yaatrs Mi<ea ; 
l:a Q x § M mm>Kism mli&l® mmum km, r®$xi§ttx&t®&* 
sx^mim & m$p®m±<*& of s^ca to%io ^ystela 

iato uaita of £o Isj aot q&a&kiml- otoaot be ^>o^ 

th® ^slvpmtiK of a ^^itabia mai-usft for ^ol^tio^ of th^ 
iosd.^ that ^m%*i® the specif ia tomoitv over ^ reason- 

xhl* Ungtk of tim, prMp for 2 ye^ra. >rk ^|fi« 
;oaisity of th^ cx^tallina to:ata M ml®U&& ia 3 k 10? 
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oax lex^ratexf ♦ &e specific toxicity waaria* with different 
fc;iM« of sdeft and fch$ c<mMzim& m&$r sstei^K the a^aasr i» 
■sta*£a& awfc* <ro gat variation and c«^t»t«sstiy 

$KQ&2to& a- mifom px^paratior ths cr^t&iilm mm bo 

**Mretir&a by its aiinotion p^fi<&e*# of for one mg- 

p*er sal at 273nsn is & one o& light path toss£ have a 3£0&ts 
•to 27$m absorption ratio of 0*SS or i&ss.* Solutions? of tha 
tmk at coaoex^xatione of 2 ?sg or sa&re par rrsl in CDS M 
buffer at pd 4*2 era etabie fax long pariods* but 
dilution to lower ^n?^t#r»» ras^its in its detoxi- 

fimt&m. within & short period of Addition of other 

proteias Bxxch && gelatin or aihmin graatly helpa to 

pmant datoxixicatian dilata solution and -fcM addition 
of gaX&fcifc is sustoaarily msds to diluting the toxin for 
the ar>ase assay* r'ha addition of protain to a s-ol'ation of 
the. to&in &t pii 4 to 4*5 was esse fox the e&taMiasawint of s 
rofaxenoa standard for the hioa&sasr of tosdn in foods and 
body fluids for tbm Food and tsxog hdainistxation (9) * For 
this preparation a solution of exystailina toxin in 
soatate baiter at pH 4,2 at a <^se»tr$ti$» of 2 to 4 s*g per 
mi? ancur&taXj datexrdxsad by its. abeerbance at 2?8nssu waa 
diX*xbed to a ooneantration of 100 ng per ml *dth a 0. OS M 
aodissa aoatata buffer at: pH 4.3 containing 3 of bovino 
saxrass aibemia aM S sag of gelatin par aX* When 0*5 ai of 
this solation wae seela<S in I aX glase ampouiss aad stored 
at rnoss tess>sraturs, tha toxicity regained at tlie arigia&X 
laml of 2.S0O tiDss f*>r two years hut gradually fail off to 
ah*>at 1000 £Das or 30* within S years. Such a solution 
should be satisfactory far sssdioal usa exeapt for the fact 
that tha toxicity is destroyed fras&inp: arid no asanrance 

cea be aade a^tot tha possibility that it might be fxo&eh 
is ehipoim^ end handling. Soma raaeat aroXiadnary testa 
4&op that citrate huff are at pH 4*B with gels tin and soxiit« 
elb^ln aak«? good st&bla snlotiaas of tha torts at low 
so^oeatretione stored at 2a*c or fxoraa at -SO^C. aftar 
tbxse j«oaths storage the ta:aia at tbe^a teaiperstuxea and a 
oo^oantrafclon ox ng per xatl showed ^o dat^atsnla leas . 
: rte to^in is also atsMa to f reeriep: ift ^aoeiaata or o^aiata 
bnffors (4>v 

Beoau?5S a Xyophiliaed pxepaxstioa sasasad ^oro: praotisal 
for a wida variety of oaaditions wo oarri^ out Ivophilira- 
tioo of crystalline to^ia with geXstia and bovire 
alhamia ta- phosphate huffaxs at pu S,2 and 6*8. mase 
hv£ fars waxe ased because freeaixig did not deatray the 
tp^ia, ^owTer lyaaM lira t ion there was s cartaixs lass 

ia toxicity whiah amcas^ted to as> xo&eh aa one log ax 90 
paxcent in casea^ laaviag only Id percent of tte toxin 
rasesaiaiag with S-0 pexcoat detoxified toxia, ^se ax the 
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1. £o&# r<*^a^ af s>>Mta ssioa ao fygp® A kOtMXhmm 
toxin* g$eh -m&m&. cMll&ngM ia Ix&pesi tomm 1 1 # mfca t&a 
40m <xmtxin&d in 0.5 »£ of M xtx&iim phosvkstsz buff&t 



In the phosphate-protein buffers ^oaXo ^a&« a g&ad: 
j?r^paratim if k$pt feasts aM aa«s£ i^adiatsl^ aftar thawiao* 
St&M&ssg at rosm t^p^r&t^5r^ at pH 6,2 or results :1a a 
oxa4oal loss of ta&lsity v We are ao^ iwaataa&i;mg taa saa 
of a variety of differs »Manc«8 aXo&f mta prot^ia^ 
tfittK as soma M & o^xfcrar^ for ataMXx^ticm of the -tQK&» 
d&riftg XyopM Xis>st.iaa * 

Tha toxicity or doss aespoa$>« of sryatallir^ toxia tor 
.any medical ass? ia imts «twt be dstaodnsd ia aaoh p£rtia«~ 

onm, m<mvm smml ^^eriitt^tati^ is l^icatava of 

aaimX to aa&rsot tsa&s dlr^ctl^ osi & ml# 'hm&x, o£ 
■pmt$*, fcst th« x* dose .tf*$£KK3$e* la mas, a&- Blustrst*d is 
Figaro X, points era*; the r^ar^ra of & aas& r^sxsss carvo. 
Thaaa gafca a^a basad aa 358' v«hite sdao m&qkim IB to 

22 sgx&m to iacrsaass <Sos^s of fefo* crystal Xiaa toads* ftoss 
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0.001 to 0*065 coa&ined in 0. 5 M of a 0*pS 5t aodias* 
phosoaMa buffer with awixia serxna elbax&Xn aad: plaMs to 

&iba£di£&tt £M toxia st dilute qon^^tr^tion^, 
Each dot on the ahert tha peraant ®&m ia a 

group a£ tm and the soMsdaed 3S dots xqgxmmfo tM tot&I of 
tbrse separate trials mtb XOO to 120 n£e« oa esoh trial ... 
So&e edoe «tawft$ M$ae of botuXim $fc about 0*C& og up to 
■0*.835. kg sbwa which deaths bsgaa to %m*#*+ Wso*« &£& 
not die raoovared -witfc£& two ts? t&&$& wgnsfcM*-. a <ka&« of 
0.065 aM ^boTO kiUM tsOX ssloe in -stem* tsUSm* m &ft«a& 
in oor si^an of botaXisaa without daetb oacau?ra& ia ebs&s 

s&oa otw & 2 to 3 foM &og$ &»d the ae» tfea»:. t» t&« 
period where death Mgee* to ocenr M ^te tha 
all aioe-v 

Other aaiss&Ia k« M«m «i a coXXeetloxs of ^iaal 
&&* ®& varioua investi^tors by sa&*& (Wf indicatas that .§ 

XSso mil kill a 500 press f&isfca piy by X? inaction 
but 700 wsre raquirad by tha orel route. Botnlim *md 

deetb o<x^rred ir* monkeys at 650 &oaae -Wm per kg of lx>% 

toxin and 20., 000 ssoase ware required par kg by XV 

injection to oaasa death and X*6 x 10 s LOa^ X>y the oraX 
roate v Boee are aXeo very resieieat to the toMn v lu our 
laboratory 30,000 mouea a%o of type % to^in por kg ay oral 
routa caused no deteatebXa eigne of botabiea^ but S00 t£%o 
caaeed signs of hotnliaa by iy injection Tbese dogs |>M no 
antibodiaa- or other toxia i^^traii^i^ e^ste^oae ia tl^air 
blood v Host of the tosei^ pe^^sed tbro^gb the i&taatinal 
traot idttet absorption and ^aa fooao isi tb^ feces.. 

C^e ijsiportant ooao*$ra tb«s assaaot of toxl^v to oe^s^ 
botulism in ^ p^rsoxix lafo^mation ok taie poi^t cexi only 
obtaX^^a^ e^ « be&a o>oXX^otM^ &cm aooide^t^l cases 
of poi^o^is^g* lati«toa from ^ -^axi&ty of eowroea |X1) 
iodiic^te that <3o^e » aid be b^t^e^a Dvi a^^ 1 marogra^ 
or about 3*000 te 30,000 ^asa bO*^ hot <leta oollactM by 
SsiXtb |I0) fro«s v^ioo?g Xxwos^igators owr p&$t 60 ye Sirs 
iaaioated' a dam &® hiqh as 250,000 by tbo oral routa. fe^t 
of tbesa deta era o:f XXttX© vaXoe for oasee ^era tb^ toxia 
w\?M be ia^eetaa baoaa^e they «n baaM oa the ateor|rtioa 
of tba ta-xi^ throegh tbs ali?se.etaxY tract and -this- asjoaat 
vofclqa gaeet.Iy fro® pareoa to person aM from one ^aiml 
eneoie^ to esLOtb^r>> Xajeotxoo of the and kypeaalixg 

the aXi^atary traet ssa&ea tbss ite$£m&$. aach aore msafoOT* 
<$fm quinm pi<$. aopearn to tbe jao^t s^sitiw aalssel to 
tba toxin by XS> Xnj^etion tbat wa kao^. if ^e .*n&%xm a 
sistLlax mmitxvitx for hsmm zm& 0,1 n$ P^S raou^a m^} 
ms. injaated tx.era ^oaXd be a nafety factor of s?ior^ thaa 
1000 end for one {25 monae m$®i * highest ammt- 
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by Scott, thoro wM fc^ a safety factor of sore than 1000, 
which is* better than sK>st 

teoiber s&f&fcy factor to be considered is tM stssilifcy 
of toxin p^g^stteiy fe**t«i^i3B«fc-i<ws % h&&&±$$. toxin 
ml&tMm baffsrM &t p» 4x2-43 in tha prssonoa of gratis* 
or otbor protaixss at for 30 aiootas onn be acc^niia^od 

Mtho^fc ^tsetafei* Xos# of £aa t^&s&ty bat ha&tiag at fO*C 
for one Mnate would destroy practically all of tha tosdn* 
M:^ts at ^t^illmtion of toain solutiona ultrafiltra- 
tion tn our iaoo:rsto;ry oassad & 60 poroact Xos& la the 
to&ioity* ^csarlcidaX 

:£^otio&a of antimicrobial prs^r^stivas i& pb^mae^ti^al 
pi0» &ra? protectl^ ths* natiant from sdcrobial 

ooata^iaatioa? and (b) pro^ontiB^ loss of toxicity br micro- 
bial ^tiosu Wording to IMitM States Fa^^aoopaia 
X^IXX Bsnltiple containers aast oont&in a saitnM^ 

s*sbsJtaaos to pra^ant the gtwta of ^iorooro.^ni^s regardless 
of ths method of atorili^atiors a^ploya4< asoatsse &nslti$>le 
<So« container beva tha ad^mta^e of saving s^ioation we 
iBW^tigstiy t&a ¥ ^*#& ^ p^r^m^ oroaxUo 

healdine on fhs? t ok: Its dtirxnn loot? tixss storage* 

aoothes: point that &hoold ;bs con&idored hers is tha -mm 
of tha toxin* >vhiab of oomrse Ming the ■ -ssscssfc lethal s^&fcaaco 
know* , ia soaring iMead to a patient. It is sng^asta^ that 
o^tallina f ^pa > hot^imaa teM to bo naad ia ^edio&X 
or&ctioo bo oaliad O^JLIMM which is dari^ed frosj tha words 
oaalsr ami bor^liaa^. Othar baotorial products , asod in 
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